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~ 1020020045069 #^ 2002/11/8 

2^ ^>^1^#^>7> 3*J€ <y dfl SJS. 71* (Print Circuit Board) °1 7flAl^cf. ^ 

^Efl5^ ^1 <£7}^3<>1<2K 7Q1 <£X}^3.0]^- ^Efl^ ^4^0.3. *U <^7> 

^^^^ A oHl *fll W m^^-S. Till o^HdS 0 !* ^EflSl 

^■^^S 7>^1^2r^.#S^2|-, ^lf^l ^7>^SOl^l ^5151^ *fl2 

^7fl2l W> ^Efl SE^r ^3)3 *112 ^7>^^^r, *fl2 ^7>^ S 

^1- ^tfl^l ^^ D -[°£ ^€ *fl2 o^^^^o^-, ^ sg^^Hl *fl2 <^^>S^3il- 

^1 ZL^SLS. A]2 £*Hd-S<H# *§Eflo} ^n|o.s. ^12 7>7^1^Sr^#S 

^^^f. ^1^- 2^ ^>7ll^#^7>7l- <y 31 3 3.71^ til-g- ^ <#<tr^°l -f^r 

SM, 1-^-^1- Jl , 7>^ o>iJ)e}- 7-l^tll^^^ ^J^ll- 

S 2 
[Attoiol] 

2^, ^7jl^#^> ( T^l^i, PCB, ^3, ^7}^, x}^^^^ 
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9t ' • 

~ 1020020045069 #3 H*}: 2002/11/8 

2^ * r 31^#4i7r7r 31 3 € ^ifl5|S7l^- ^ zi ^2: ^ {Printed circuit board 
integrated 2-axis fluxgate sensor and method for manufacturing the same} 

£. l£- £ ^*HH1 tr^ 1^ *>7jl3#4i*r» 5.^3-2.5. i+Ef^ , 

£ 2a £ 2fTr £ lofl iL°J *>7«3#4i*rSl -M^*r7l ^tr 

£ 3^r ^Al^ofl rcJ-= 2 ^ *}«#i*r7r 3) 3 3.71 #3 7 flsf 

3<?i f 11 ! "Sr^ 

2, 4a ifl*l £ 4l£- £■ 3<H] J±*l 2^ * r 3l3#4i*r7r *ldfl^)5.7l ^ 

£ 5a Lfl^l S. 5ffe JE 3^1 2^ ^rXl^^r^r Q^5\3-7] &S>] §^ 

5. 6£r, 3E 3<i Ji^ 2^ ^V^l^#4i^ ^ ^ ^V-SU^r 7Hl^^#S^fi1 *1 

1, 2, 2F-1, 5F-1: <*UM^°1 

3, 1F-3, 3F-3, 4F-3, 6F-3: <^^>S^ 

4, 1F-4, 3F-4, 4F-4, 6F-4: 

10, 20: 7V^#^ 30: ofl-^Al ^x] 
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9r ■ - 

~ 1020020045069 %% QA- 2002/11/8 

40: ^^>3^ x\7\M$-£%3.<Q. 2fl€ 
50: Y^t g ^^s^^-SH sfl€ 

101 : -B-^^ll 102, 103, 108: ^-4*^ 
104, 107: iSefl^l^M 105: 2.2)2.^=1 
106: <S*F^M 109: W# 

<17> ^t^o. oliflsl^yl^ofl ^ $CL£_*] t Wfis} , 2^ ^>^l^#^>7l- ^ 3 € <?]ifl 

<18> 7>7jl^#i^^ ^olu} ^jsq- ^-o. ^-O.^. 3]^ i,^ ^ ^^n> cf 

^* ^-«fl.^l €r*fl7} <$^Q T^H^X]* AV^-ol 7i^^O.S ir.^ ^ 51 

#*Hi=K zLei*V 7>^^#dh7>SAi , ^M^l^ ol-§-tb 
_2.Efl ^-^-Ei ol-§-£|^ ^cf. #efl^ ^>7)^a^ tijjE^ e -g-^ ^( C ore) HL^ <£ 

iso^] =L<|3-g- ^Vo> ^^i}. =LB\M ?}7}We; 7}- 
3H] 7>7]]1- ^7) ^T^jH^ 3 ^-*]a>}jL $x^. 

<19> ZL&1M- ^2fl^ 7)-7ll^#4i7]-^ 3. i2<>| 5E^r <£7^ £-ofl ^ ^ o} ^ 
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1020020045069 2002/11/8 

<21> 2^* ^-Alofl ^*} 7 } A7\}^%:±-A^, ^ 7fl 51 1^ 7>«# 

^>7> *|jiL 3] iESl£^- afl^l^ 7 A<LS. 7}^S}<%X}*1, Ziofl £L7l 7 r ^7>^ 

^ *r?fl«- ^#1)- ^ 2^f ^7H^#^7l-7> o]i)lsl^ 7 l^ ^ zl ^2:^^- 

<23> ^ a 2 ^ ^^^ l7> ^ ( Z ero) °a , aH^J^ 

^r, ^ 0 l H o V ^°l *fll ^V^S^; ^1-71 *fll <£7H3 1" 

^^i* *fll 7>7ll^S}-^#S^; ^ ! ^7>^S^S^ 

^3. °H ^°l H o V ^°l X|l ^T^^O^l 2liSSl^ ^2 ##H=°.S 

^71-^^^; XI 2 ^^3011 ^Efl^ ^-^nj-jO^. ^ 2 ^7>S^; # 

7l A\2 ^ ^"71 7112 ^H^^ t§T=flo} ^-4^0.3. X| 2 
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1020020045069 Q*}: 2002/11/8 

tMI^SJ-^S"^ ^ #7l A a\A3.<& £ #7l z}- 4?«*^t3^4 ^-fSjS A>°1 

<25> #7] 2+ 'S^S^fe J%^6\) JjL 7 J)<£) H > tg Efl 5Efe -^Z^ 

(Rectangular-ring) MS. ^th=r. #7l zj- ^^s^^-, #7] w> Sfe #7l a}z}- 
%3 ^#tg= <£ ^ z}-z}- ^efl^ojc ^e|] S ^ #71 ^ w> S^r #7l 

<9= T^tr '8'*r M^ t 2 -^* #3E-s* ^3#^tf. he) 

Jl #71 Zj- ^1^§2^^, #71 ^ W> SL^r #71 A}z]^ ^ ^#t§= <£ ^ 
#eflinol= ^Efls. T^tr ^2: #7l ^ w> #7l ^ zj- 

zl- #efl^ol^ gr^M. ^*Vtf. 

<26> 0-1 7H, #71 4 ^V^SL©!* ^^*>J1 Stlfe ^BflSl #71 C^7>^ ^ #7l *>7|| 

^s}-zj#s^^ *\s. ^^t z>;£^- oH, i^S)^ 

o_ s ^^itr ^ 5a^-H, wV^-zO^Tflfe ^^t 

-If. tr4. °H, €4i33E^ tr ^4- , ^7>s^3r 7>3l #S^^r #7l 

^^ol» a}c>H <= j7 #tsr}s n}^iL^ ^#tr ^ln^n (Zigzag) ^Efll- zl-^s. ^ 

# 

<27> ^-71^] -^.g- ^^>7l £ igj^ 2^ 7.>7ll^#^>7l- ^ ^ ^ °lifl:£]5. 

71^-Sl ^S^^, ^j-^1 <#^ofl ^-^Bl-ol ^#£lol XI 1 71^21 # 
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1020020045069 'Q*}: 2002/11/8 

71 A& ^«M1 ^*\3.<U ^ ^>^1^5l-^#S o a^ Sl-Mti* ^*Rr #31; #7l 

^ #7l 7>>^^^-^#S<a *HMSi ##<i Seised ^ ^H^^-i- £*1- *) 
f^Hr #31; #7l ^fii £*H3*fl«H ^€ ^ u oHH| 4^ AA <£ 

*}^3.°]m ^*Rr #741; #7l z}- <^7>^s<H ##*fl ^^seflzL ^ 3 

*ll2 71^ ^g^Rr #31; #71 *I12 71^; <£#ofl ^4 ^-71 ^ 

#71 ^ #71 T-V^S^t^ ^21 ^HMlH T^-g-Sl^ #^^1: 

#31; #71 7412 71 # #71 zj- ^^1 #71 #^#^.3.^ #71 

*}**-^77}x]B\ ^-f-fr* <§^Rr #711; #71 *g^# ##-°ii- 5L^arRr #31; 

#7l £^"#^1 cfl«flA^| ^1-71 c^^o^^ 7>7ll#Sl-^#S^ 0 l ^3. ^4 € 

# ^Hfll- $\&-§r *g#*Rr #7fl; ^ #7l ^ ^7>^<y ^ #71 A 7>7jl#^-^# 

3^4 3^3. avoi^ .^-g- ^)£t *g ^ ^ #7ii ;» 5.^-^4 • 

<28> # 7 ] 7112 71^" <##ofl Zj- o^p^O^, ^^^^ #°fl A l3 ¥ 71] 

51 W> ^Bfl 5E^r ^BflS. #71 A ^H^^* ^*>ZL ^Eflo] 

#7l zj- o^s^, #7l ^ «> #71 a>z]-^^ <£ ^ z^z}- ^efl^ol^ 

^BflS. ^2: #7l ^ #7l 7>l-z}-^<i| ^« 0 V^ ^ JH^O.^. ^ 

& '8'7> #£-3- #71 A £*Hd3<H* ^*}5L $l±r ^Bfl^l #71 A 

7>7ll#^#S^^-, #7l ^ 4 #71 Aj-Z^o} ^w o Vt£ <# ,£o. ^ #efl^o]jEL 

^EflS ^TT #7l ^ «> iE^r #7l A>Zl-^o^ ^W 0 H£ <£ ^ Zl-Zl- #3l^O] 

— ^^d*v zke-s- 

<29> o^H, Aj-71 Zl- <^7>^S^1- €^>JL flfe ^Bfl^ ^"71 ^7}=^ ^ ^ 7 1 7>7ll 

#SF^#S^^r HL*)°S_ ^2:1- Z>£^- ^#tt^. °H, JEO] 
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1020020045069 #^ ^1*>: 2002/11/8 

O.2. £j£4IL ^§ 4 s 91^, «13H 

^ ^"71 *fl2 71^ ^ofl Zj-Zf #7] ^ *l*<m ¥^3. <HRH5> 

^ #31;* 3 

<31> SEt!", ^"71 2^ ^}7ll^#^l-7> <?]4flSlS.7l^:^ Zf JjLf-i- 

#31^, z^- ig>s*Rr ^Tgoii #31; A o V 7l Zj- = 

oil *m 3)1 ^ofl 4^ i^SRr #31; ^ ^"71 i^l tt)-€- ojcdig on^l^. ^ ^-71 z}- 

<32> ^ a. ^r$°\ 2^ 7}^Zi#dll7l-7> ^1 ifl S) S.71 ^ % Q A^3\S,7]^- 

3^<>1#^, 2^2] ^ Si-fir ^5^- <qjjL #^7.>7ll 

7> ^(zero)^ 7>711^2}-^#S^^ 4K5L*l<y-ol M^*] #>ll ^M, Cf^. ^ ^ 

<33> a}*} 4Ml*}7fl -M^W. ^7l^ ( ^-f Ifr 

DlSH ( zis^ W-^-S-oll ^*1H *>M-^ SL^r A]oll S7ls>^ 
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<34> £ i^. M- i^^o) ^Al^ofl ^ PCB^l *>Xl3#4i*]"I- 2.^^^.^ <4e}^ 

(D(2)« AA €^*}Ji SU-S-'X, *>*msJ-3*3^(4)ol XU £ X12 <S*H3a<X(i)(2)l- 

^1 #efliiOl= ^EflS. ^^JL ¥7fl^ HK1)(2)» ^4 ^2 

» '-g-e^ ^2' 2} SE^, ;4X13#^*}S] €^2^r, ^ W ¥ «> 

^Bfl^) X]l ^ XI 2 <£*}^:2<X(1)(2)1- 2^ o^^^(3)ol m*l<L3. '8'*} $ 

=LB\5L ^>^l^sl-^#S^(4)^: XI 1 ^ XI 2 ^^^ < H(1)(2)» #efl^ 
ol = ^Efls. 5Ett 4 ^H^cH(i)(2)» £-5^ ^2,3. ^ &t}. IE 

th <3*H§.2<Hfe ^°l H oHH ^^t^-S *§3|3. ¥ w>(D(2)« tflafltj 

<35> £ 2a vfl^l £ 2f^ £ lofl Ji°l ^>Xl^#4i^ ^^*>7l fl^J- e^i^o] 

cf. £. 2a^ XU ^F^oKlHH *}X1(H)£] s. 2bxr XI 2 <?!^S<H 

(2HH ^-xi(H)^ 43 £ 2c^r XI l ^ VA 3^ *}4^;£(b) 

^ J£ 2d^ XI 2 <£l*K|iiI<X(2HH ^M93J- ^Hf^SCB)^ zl^JL £ 2e 

^ £ 2f^ zl-zj- ^VXI€^to^(4)«fl -B-7lS)^ XI 1 ^ XI 2 -fM^CVindl.VirK^)-^ 
XU ^ XI 2 -8-7]^^ ^-(Vindl+Vind2)^r q-Ej-Vfi s]-^ -£°1 

<36> ^ ^ol <X^>s^( 3 ) g ^>Xl^^#S^(4)ol ^ 7 fl^ w>(D(2)Xl ^3 

H^-Sl o^y^ofl <q«q <3*H^<X(D3 *fl-¥-*}-XI(H)fe 'Hext(^*}Xl) + 
HexcH^lH ^t!: *}X1)'5. q-EW-^ , XI 2 ^>^S<H(2)S1 vflJf*>Xl(H)fe 'Hext - 
Hexc'3. M-e^^-. a=Sh XI 1 <3*H3.2<X(1)4 ^^£(B)^ 'BextC^ *}XH ^1* 
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1020020045069 #^ U*>: 2002/11/8 

^Mr^CB)^ 'Bext - Bexc ' S M-E]-\fcf. ^, afli <a^^<H(l) ^ *l|2 ^3^(2) 
z}-z}-oiH M-EfM-fe 7^1 ^ *>4^JEfe *\S. <*\^<L3, ^€^(5. 2a, 2b, 2c, 2d # 
a). °M, A 3<H (3X4)3.-^3 ^7n^^#s«a(4)ofl 3#3*r -fr7]&<& 'Vindl'. 
'Vind2'^, z}-z}- £ 2e°11 Ji^l w}^ ^©1 zleJjl, ^>7ll^^#a^(4)<fl^fe 

¥ £*M§ 3*1(1X2) Zj-ZMH ^*Kf ^ *|*K£^ T^-id^M 911LE.3., 

^iflsH H 2f°lH<4 ^o] ^#^r^-(£ 2f). , z* s<H(l)(2)^1 a^^S.^ 9] 
if-xM 'HexfSr ^ S<H(l)(2)<fl tfl*fl ^^HMls. 7>«fl^l7l nfl^ofl, <^^>7fl 'Hexc' 
ofl <^ ^ s<H(l)(2) ^ *Hext + Hexc*^- 'Hext - Hexc'7> sH , z} 

3^(1X2)3 vfl^>^}ofl ^^fl ^1^5|-^#^^(4)ofl^ £ 2e^l M-Bf^fl z}-^ # 

iJ-CVindl, Vind2)ol -fM^H, °1 z]- -R-7l ^^(Vindl, Vind2)-9-S^-&| ^-¥-7>^l 

•Hext'3 3711- <g ^ ^Tfl 5^ ^o]cf. 

^27} Bfl^- f^-t}, H ol -fr fe> ^^ofl 71^(3)4 ^€^#3^(4)-§- 
M^lLS, ^#^o_£.x], A <a^^^(l)(2)oflAi 7>#^2}-^ ^ ^ & 

zl- ^^a<H(D(2)s.^ ^ofl si*}- -B-7l^^oi ^-iflsi^ s^sm, oi7>s 

<H(3)°11 <§M9€ «?!^3<H(l)(2)ofl>H ^l^St S£*. ^7}i2. 

U(3)4 7>7]1^5|-Zj#^ 0 s ](4)^r JS«i^.S. ^^d*V 5U°Wfe, A-ls is]*] JH^S. 
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1020020045069 #^ °^\- 2002/11/8 

#^5^1 tfltb <lMe|7> «i>|*7fl ^4. 4^ *>4o} A}-g-s>^ ^ii4 ^ 

7fl Si 5E^r A>Zl-^^EllSl a<H* ^*Hr ^SL^^Hl ^-4 3 "fr^^. 

<39> 5. 3^: ^Ofl tc}-s 2 ^ ^l^#i^> PCB^l 7fl 3=3 £*fl A>Al£ol^. 

2^ *>7fl3#4r*Kr, £ lofl ^.o] 44 £o. ^ ^^1^#^}1- A-^ 3^3. 

^ ami ^^#3^ si % tfr^nm*] *vm-*\ ^ioo $h ^^^1^(40), 2 

f^Tr ^#^(20)S -T- ^^S^7> 'X'# ^-9-3. ^Tfl ^^s) 

01 <&t\.. miJL 4% ^ 6^1^ aa ^As-Q % An^^%s.°^ n^-n^. ^ # 

^tfT&o] ofl^Al ^4 ^ofl ^34(50), 5#°flfe *Hd#^(10)S $>S€ ¥ ti> ^Efl^ 

<40> 5. 4a ifl*] £ 41 £■ 4# PCB^l ^^^2^ A^^W^A^ *\]^ ^^S. 

3.*], AA 5- 2<H1 Y-Y'^-8: AA ^^iol4. 2^ ^1^#^>^, ^T] , 

-fr^^(lOl) ^°fl #^^-(102)(103)ol *W 3^=H CCL (Copper Clad 

Laminate) 71 ^(110)51 -g-^ 44(l02)(lQ3)«fl(4a) 5£^|iif £1^1, in 

% ^ ^(4b), <HR1 ^ ^-*fl ^4^oj 71-711 ^s^t^ 3] 

^W(4c). ^, £ 2<H1 J±*l 3*4 4^.3-, o}*>a«J ^ 7> 

*1€S*3*.2«J spfsfl^l oj^ofl 44 ^El^eflrL(i05) ^ <3i*Hd*ll«Kl06)-a- 

£43-°-3. 3f-th=K4d). zl?J\ZL ^7H^1^-(106) z*zH SLS^^l^S (107)# 
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5L^f>\JL, ±% ^ ^(e), ^ ^ *\3- %■% ^3. $ 

n$ <£z\^3.°19 *8W4(4f). ^, £ 2ofl Jitl 2^A 

= 5j = «if|zz. ^ ^^-(108)# t=M ^12 7l#(l20)# 

^tt^Ug). nf^S., *fl2 71^(120)3] ojr^ofl zj-zj- z} ^^^-(108)^: 

(half) <*H3)S}j1, ^ ^-^^-(108)^1 £ie^li§t ^ ^ ^, ^^}S<a 

% AA^f*tt3.<& ^^^ofl W*H€* ^W(4i). o]^ t ^2 

71^(120) <&t&s>\ z} ^7>s<M ^ ^l^s)-^#S^Sl ^^^4 

sim* ^-^^171^ ^r**(109)^- ^^^>JKi), ^§~g-(109)°l *H 27l# <3=^ofl 

zj-z* ^cf(4j). ZLelJi, «g=^6fl Zj-Z} d\x\3.<&3% W 

*l|fH « ^S. &Sl£l<H 4^ ^Efl# Z>£S. l£e|7]AE| £iS>Jl ( 

3k ?f, ^R 1 ^ a^^sl* ^tH}(4k). ^, £ 2ofl iltl \%A 

t}. ^1^-SjS.^ ^-^i-i: *||3=* a^-fr 7^ ^*>J1, ZL 

4r 7}-§-tW41). 

<4i> £ 5a vfl*l £ 5fxr £. 3^1 Jit! 2^ ^^Zj#^>^ zj- cfltb ^^£^14. 3E 

5a^r lf^l tfl^ ^ 71-Tlll- 3#*>7l ^^Hl 

<*i*l-3<y 7>7flzi#s^5i ^^^-a, q-^-W. *r --a ^ M ji^^lJi 
#UF-3)£r £-2|<8 fas <3*M3isom €^*Hr oJ*Ka^ -tf-MH, ^7)} jH*]:a'& 

#(lF-4)£r £*H3a<>l# ^*I*Hr 7>7ll^^^#S^ ^^r}. £ 5bfe 

2#^1 tfl^ ^JES.*!, x^^l tfltb *j#°l 7 >^^ £ s. zjol^o] X^^-S. ^ 

£ ^^3<H(2F-1)» M-EfMlcf. t^, j£ 3<>(Mfe A < a^s^(i0)(20)# « 
EflS. o|7H% A >zl-^ ^Efl^. M-Ej-iflSicl-. £ 5c^ 3#*fl rfltl 
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*\, 5. 5a°\) tfl-g-s|£^ ^*>3«J(3F-3) £ ^7(l^^#2^(4F-4)Sl *HM]€ 

# M-E^tf. £ 5d^r 4f^] tfltb Y^U-# *>3l« ^#*>7l ^ 3g 

<^*>3i«J (4F-3)^ *Mma*3#a^(4F-4)sl ^V-M^* £ 
5e^ 5#°fl cfltl: ^^£^1, Y^Hl cfltb 7>^*>£^- SM^HM Y^-°5. 

^€ A >^^ ^31^ ^^S<H(5F-1)# M-Bl-^tJ-. £ 5f^ 6#<H1 cfl*V 
5. 5d<H] JjL<*1 ^^^(4F-3) ^ ^V^^5)-^#S < a(4F-4)^ S>-?-°1) tfl-§-s)E.^- 
^^>S^(6F-3) ^ ^»(l^^#3^(6F-4)sl ^sfl^ M-B)-^flcf. 
<42> ^-o] £ 5a vfl^l J£ 5f<H] J±<& Jg£.E<£| ^3. ^ Y^r 

^ sa>n w-. 

<43> ^j-^ f £ 6^r, £ 3°fl Ji^l 2^ ^Hl^#dl^>2l 2]- ^ ^^> S <^a!f ^>7fl^5}-^#S 

^3 t9-S M« M-EWlfe c^-E^i, €#tF ^Efl» *> , <^*>ia 

^(Zigzag) ^Bfll- zl-ji oi-g-^ iL<ycf. 

<44> ^ifl^S7l^o]] 2 ^ 7>^^#^>^, *l^-*}7l ^#ofl af=. ifl H] >fl O] ^ A] 

^l7>7l s.qBK*l*L<4^), « *>7M1#, ^T*1|S3 ^ol] Ol-g-^ 
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<45> 01^-4 q*. o]^S\S.7]^} 2^ *>3l3#^*Rr, 2^-§: ^ 
<46> 5Etb, 2)^^-^- ^ 

<49> atl, ^^>7fl7> <^(zero)^ nfl, ^7>S^<H1 ^*fl ^S^Rr ^ 3°1 ^3 *>^T 

* &&?t ^H°i #33*1 ^^^hh ^*Rr 
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1] 

xu ^^s^l- ^S^dtb 3 3)3 *§^€ 

€ XI 1 ^^^#2^; 

A c v 7l XI 1 <£*K|iS<>H ^iHS}^ X12 ^*&°-S- *lo)i$7$o] 

XI 2 g^HSsol* ^Hfl^ #^0.3. X12 ^7>s<a; 

^-71 X12 ^^2^4 ^1 #7} X12 <S*>^-S<H-^ ^^tt ^-^SLS. 
€ X12 7>^l^^#s^; £ 

^-71 zj- oi^>3<a ^ A AA^%%3.<&A a}o)4\ w 

[^T 1 * 2] 

xi i* 0 Hi sa<H^i, 

# 7 J ^ ^7H^cX^ i^^ofl 3g^^ ^7fl^ Hf ^EflS <8^«- ?A^r J^jO. 

S. t}^ 2^ AA^^AA ^€ Si 413 3.71^. 
13 T 1 * 3] 

xi 21H 
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Aj-71 A ^7] ¥ «}» *m #31^1 = *g3|3. 

4] 

SL°^ 3Z#<LS. ^^d*V ^5.^- ^#tb ^ 2^ 

7>7> ^ifl2)S7l^r. 

6] 

^71 <^}i^ £ -8-71 7>>^^^#S<a^r ( *\3, ^Bfl* #5=^. ^ 

A o v 7l *>°H ^iS. #s}3. ^ilnj ^ln^ZL(Zigzag) 

^Bfl# ^^tt 53* ^SLg. 5}^ 2^ 7}7^1^#^>7> «?!4flslS.7l^. . 

7) 
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8] 

S<££r ^3. IZ^^S. ^^tt £5.^ ^ 2^ 7}7H3#£l 

%7] °\*\=L<£ ^ # 7 l 7>74l^5l-^#S^^, MS. <£2\^ ^£ ^Efll- ^JE^ ^ 

^-f, #7l ^7Hj3<H» *><>H ^-5}$- *lH7.fl in. (Zigzag) 

^* ^^^b 55* ^i^L 2^ 7V7jl^#4l7l-7> ^€ ^lillslS.71^-. 

10] 

11] 

10^1 w, 

^-71 zj- 7Hl^s|-^#3^^ #7l ^ ^1 ^Efl^ 
12] 

*fl 11*CM 5U°H, 
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#7] A ^FS^* ^^}JL *§nz) #71 <$^3.<£ 3l #7} 7M#sm% 

3-°^ ^S. H^SLS. £5.^ *>fe 2^ 7V313#^ 

*f7> ^1^^3.71^. 
[^T 1 * 131 

*fl 12*^1 fl^W, 

#7} <^xy=L<£ ^ ^. 7l 7i>^^^#S^, *\3, <a$4S| ^Bfl* tb 

^-f, #7l ^Hj3^t a>o)o]] j=jl tfSfrS. t2*!^ ^]ZL7flZL(Zigzag) 

^Efl» 5*51^- 3* *Vfe 2% ^}^l^#^l-7> ^£ Ms}5L7l#. 

14] 

3* ^^'^ *ffe 2^ 7.Ml^#^>7f ^ifi^S 

7l#. 

l^^ty 15] 

2°^ ^iS. Jawi^S ^JE^- ^tt. 2^ 7>7fl^#4i 

7>7> ^aj^ <y«S.7l:&. 

16] 

*ii i5^^i sa^i, 
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#7l «^7>s<a g #71 ^>7fl«^#a^ f ^sL «UH t!: 
#71 «a*Mds°1* 4°H ^ #*>S. n>^Dl ^ln^ZL(Zigzag) 
^Bfl« <§#3: 53* ^^'AS *Rr 2^ ^Ml^#^7>7> ^^^15.71^:. 

[^^8- 17] 

#7l zj- <£U}#3<H^ zfz}- 3 i^# 6 fl ^r^H (Rectangular-ring) ^^flS. 

* 33^§- ^^.S. ^ 2^ 7>^Zi#^7>7> ^^5)3.71^:. 
18] 

^21 ^#H> 53* l^iLS. ^ 2^ AV^1^#^7>7V <?lifl2lS.7l^;. 

[^^J- 19] 

*ll 18%H1 ^^^i, 

#7l Zl- 7l-7jl^Sl-Zj#S^^r #7l 2} ^Hj-^: <£ £0. ^ ^ e ^o]c 

^BflS. zF£4I=- 53 IRJiLS *Rr 2^ *}7jlZj#^*>7> o] 

iflS]5.7l^-. 

20] 

19^1 91°)*), 
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3^ Ais. iL^ ^tb i^t £^ ^tb 2^ 7V^^#4: 
21] 

, ^71 ^H}^!- a}o)o\) ^zl <#*}S "}^iL^ ^lzi^ZL(Zigzag) 

^Efl* «8^tb 7 A^ ^<L3- SfrSr 2^ 7}7fl3#4i7}7} «?l^S|S.7m. 
I^T 1 * 22] 

olJEl ^EflJL ^tb ^£1 «g^tb ^ ^H!-^ <5>^ 2^ x}7H^ti^}7} 

23] 

^-7] 2\ ^^3<Ht ^*>31 ^Hflo^ o^a^ ^ -*7l 7>7fl £S)-Zj # 

^iS. m«iA5L ^-Sl- #51-^ ^tb ^ ^ 2# 7>>^1^#^ 

13 t 1 * 24] 



41-21 



1020020045069 #^ ^7}: 2002/11/8 

#7] ^7}3.<Q g ^7} ^MI^S^^S^, *)3- ^3§H ^€ ^Efl# ^ 

^Efl# t§^^ ^0.51 2# ^V^l^#^>7> <y^^S.7l^-. 

25] 

7> ^Bfl# ^MJ£.S ^ 2^ 7>^l^#4i7>7V <?ldflSlS.7l^:. 

26] 

Aj-7] Zf 7>^^^#S«a^r ^ Aj-7} A}^ ^ <£ ^ ^-*fl #efl^ 

o]= ^EflS. ^^*V 3# ^-^^.S *}^r 2^ 7>74l^#Jl7>7> ^ 

27] 

*fl 26*J-ofl flo^, 

^7} A ^^^» ^Efl^ Aj-7} O^S^ ^ Aj-71 7>7^1^S|-^# 

^ o. A ^ JE^iLS. ^21 3* *Kr 2^ 7>7^1^#^ 

^>7> 9in^S.7]%. 
1 28] 

/Hi 27^1 91°)*], 
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#71 ^1-71 ^T^S^f^^, ^5. ^S}^ ^-^^ ^Hfl# ^ 

^-r-, #7l ^^^^1- A>o]ol) ^-Zl *\3, #*}5. nj-^ti^ ^ ^fln (Zigzag) 

^31* m^SLS. 2# ^>7jl^#^>7> ^£ ^iH 2]^7l^. 

[3^8" 29] 

*fl 25^1 $X°]*\, 

^7} A AA #71 #71 <£ ^ ^ 

°1^ ^SflS #;£* ^^tb 3* ^SLS, 2# 7>^1^#^7>7> 

& ^li)l5lS7l^:. 

30] 

^1 29%H1 91°]*], 

^7} A <^7}^^o]^ ^#f>}jL ^Bflo] Aj. 7 l o^}^ ^ #7l 7> 7j) l£ Sj- ^ # 

M^^S. f2f ^ v £^- ^ W 31-8: ^-^-^-^ 2^ 7]-^]^#^ 

AA <eliflS]S-7l^-. 
31] 

*11 30%H1 91°]*}, 

#71 ^iEL^ ^ ^-71 T^^S^t^^r, ^Bfll- 

^t, #71 ^2^t *}o]e]) if-ii *\s. A^£-*\ ^ln^n(Zigzag) 

^Efll- 33* ^ 2^ 7>7^1^#^>7> ^£ ^ill2lS.7l^;. 
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32] 

#71 ^ ^T^S^ ^El^EflZL ^ ^^M: 3f^H *fl2 71^-i- ^ 

^sRr #31; 

^71 ^12 7^ <£^<Hl ^ ^7) A ^A*} ^-7] ^ ^V 7 1 

#71 *fl2 71^; ^ ^ ^VJf^^Jf^ # 7 j ^ 

sfl^^cq ^*Rr #31; 

^7l ^l-o] ^O.S JE^Rr #31; 

^ ^51^ SflBi-g- ^*H= cj-^l; ^ 

A ^A3.<£ ^ 3" 7>7jl^#S^^ 2\*-3\S_9±2) -f-^ ?$ $ Z\ 

5= #?fl?* 5£^>^ ?ASr ^^SLsL 2^ 7Ml^#4i7>7> ^I4fl2]^-7l^ *fl 
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33] 

4 32^H1 9X°1*\, 
34] 

zj- #efl^olc ^EflS. ^^tb g-JEJ* 3* ^-^.S. 2^ *}t]1^#4i 

35] 

A £*Hd-S<HS ^EflSl ^-71 Z}- 7^1-711^^ #S«a^r, <#7l ^ 

^1 #efl^o]c ^Efl^ ^ ^^)£S ^ 2^ 7f 

7llZj#^7>7l- ^lifl5lS.7l^ afl^^. 

36] 

211 35%H1 $X°)*\, 

^-71 Z|- eqx\3.<& ^ -^-71 Z| 7f7]1^5l-Zi#^<a^- JE^S #7l Z}- 

<H* ^tlr ^J-i- ^SLS. is}±= 2^ 7>7fl zj fi7}7} ^€ o]4fls]^.7l 

^ ^1^«J-^ . 
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37] 

#7l <$7}3.<£ ^ #7l *iJL <£s)** ^£ ^Hfll- ^ 

#?1 <?!^SCH# A}olofl ^Ji X\S. D^ID] ^lZL7fl^.(ZigZag) 

^Bfl« ^1- *%°-3. z>}^ 2^ ^>7jl^#^>7]- ^€ ^3)213.71^ 

[^t 1 * 38] 

# 7 i z]- <?^M3i2om #?i a #?1 = 

ti>s- yJ-z\ ^efl^o]c ^Efls 3# ^ 2^ 7> 

39] 

*fl 38^1 91°]*], 

<H* ^3 ^ 2^ ^i^#^7>7> «yifl^)S7i 

[*J^%> 40] 

#7] <^7>S^ ^ #71 7>74l^^^#^<a^ ; £5L*L 
^-f , #71 ^7>^^cH# *M°fl ¥JI ^ #«>S n>^H^ ^lZL7flZL (Zigzag) 
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^Efll- z>5L^ «§^tb 53* *>fe 2^ ^>7ll^#^V7> °Jifl5]S.7l^ 

[3^*8- 41] 

xi 32^hi sa<H>H, 

S jaiflSH, '8'*V ^EflS. ^^if!: ^-S.^- ^^tt 3}^ a-^jo £ ^ 2^r 7}3l 

42] 

#efl^o]= tgEfls. ^a}^ z> £ ^. ^ o. h^,o s ^ 2 ^ 

[^^S- 43] 

*H 42%H] SZ^Ai, 

#71 4 ^V-SU ^ #71 ^ *M1^2^#i&<i^ ^1sL iE«]0.5. #7l Z| ^T.}^ 
<H# 2^ ^Ml^#4^7]- ^^^1 ^]4fl2jS7l 

[^^g- 44] 
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^•f . ^71 ^H°H #*>3. *V^iL^ ^n^n(Zigzag) 

Z>£^ *g>8$ 3* srRr 2# *M)3#^*}-7}- ^ 3 € ^3)5.71^ 
45] 

^ #3lilOl£L ^EflS ^2:5. *g>^ 2^ 7>7llZj#^ 

46] 

s&7] Z]- °]7}3.<£ ^ ^7} *Mj£#Zj#i2<|)^ *\g. M#<L3- ^7} Z|- 

^# T^S^ 3-8: 5^ 2^- 7>^1^#^>7> <?IillS)5.7l 

47] 

46* 0 H1 <tM^, 

^"71 A ^7>S^ ^ ^71 Z}- ^SLS. %7) 7\ <£7}S§3. 

°1» €4*3: f2S *§^3: 3-t- ^Hj °.:sL ^ 2^ ^>^zj#^>7l- <?liflS]S7l 
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481 

Xl 32^1 A^H. 

^7] <?l^S<Hfe ^4 ^ ^^Ml (Rectangular-ring) ^31 3. 

49] 

Xl 48%H1 5^1, 

s&7] Z]- ^^3°^ #7l <£ ,£0. ^ ^^tV 

^-Sl- £5.^ ^^tr 3* ^K 1 §m 2^ 7>^l^#^}7> ^s^l^ 

50] 

^BflS ^51 ^JE^ ^^*1 <5>fe 2^ 7>7^1^#^7l-7> <y 

iflS)5.7l^ XI SU-^. 

[3^8- 51] 

XI 50%H1 5a°H, 

^71 ^ a}*}^ ^ ^7l A AA^^3.°4.^z ZL^SLS. #7] A ^X^3 

<X~& ^^tr ^S^- 3^ s-f^r 2^ 7f^l^#^7}7l- ^]ifli]^7l 

^ XlS«o V ^ . 
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52] 

#7l ^X}5L<U ^ #7l ^^l^^-^^^^r, *]S. <£3\^ « 
^^r, #7l ^^S^l- *>°H ^31 *l^flzi(Zigzag) 

^Bfl# ^S-S- ^#3; ^ ^SLS. *}^r 2^ ^>^1^#^>7}- ^€ <yiflS]S7l^-^ 

PJ^-# 53] 

^1 49%H1 9l°]*\, 

#7l A AA #7l *\A*$£\ #7l ^ 

^ns. ^^^r *}^r 2^ ^>7^1^#^7>7} ^3 

€ <>] 31 51^71^ ^fls^. 
54] 

53*<H1 S^i, 

#7l A ^*K3:30m ^^^>ZL Sd^r #7l ^7>S^ ^ #7l 7V^^5}-^# 

*\3, JE^UlS. €^tb ^£-1=- ^ ^ 2^ 7>7jl^#i 

[^D- 55] 

*)1 54%H1 

#71 ^ #71 7l-7ll^5l-^#^^^ ) <*lS. ^Bfl# ^ 

^-f , #7l ^7>^ S ols. A }o)d)] nf^t^ 71 ZL 7fl Zl (Zigzag) 
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^Efl# £5.^ mtSLS- 2-§T ^>7fl^#^>7> ^l4fl^5.7l^ 

56] 

7> ^31* *§^tb ^-^^-S. <?}^ 2^ 7>7fl^#^7|-7> °l*fl33.7l^ 

57] 

olJEl ^EflS. #JE4tf. 3^ ^ <5>^r 2^ ^}^%^}7\ 

<?]ifl3]S.7l^ X^*^ . 

[3^8- 58] 

3.°^ *\£- M^SLS. f£t ^-g- ^-^-^-S ^Hr 2^ 7}^l^#^i 

7>7> <^2fl S) 5.71 ^ ^ll^« 0 >^. 
59] 
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#7l <^x}3.<£ 31 #7] x}7ft&3k$ s £sa.<a&, ^sK 1 T^id€ 3 31* & 

#7l ^^H^^l- -r-Jl *\S. #S>S n>^iL^ ^1 3. 7fl zl (Zigzag) 

^« ^3 AS- is}±r 2^ 7}n^^±7.}7} ^liflS)S7l^ 

60] 

#7l z]- ^>7ll^^-^#s^^ ^ # 7 1 AWm*) ^7) ^tfr <# ^ #31^ 

OIH ^BflS ^JlS ^ 2^ ^>7flZj#^>7> ^3 

^ <y^SlS.7l^:2l ;fe#^. 
U&tt 61] 

*ii 6o*oHi sa°H, 

t 1 ^* *g#tb ^8.2.3. t^xr 2^ 7}7113#^ 

l^^-Q 62] 

#71 <^7>^^ ^ #71 ^^^#S«a^r, ^3. ^E}]# ^V^S. ^ 

^-f , #71 «S^>#^<H# *V°H ^f-JL #*VS *>^Ji^ ^ZL7llZL(Zigzag) 

tg^^j. ^o. ^ 2^ 7>7flZj#4i7V7> ^£ ^lifl^S.71^ 
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[^T 1 * 631 

all 32W 

^*Rr -^71 #-*MHii ^ ^71 ^12 71^:^ ^ofl ^ ^V 7 ) 

64] 

^-71 A *§^o\) ^ ±%*}±r ^Tjl; ^ 

^•71 i^ofl 4Ri# ^ ^71 ^ ^<if}^ ^-7^1 CJ 
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Bexc 
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